Introduction
Our everyday activities unfold in situations that offer a multiplicity of possibilities for action. While typing this text, the apple on the right side of my laptop affords eating, my e-mail checking, and the glass of water drinking from it. Every now and then I unreflectively switch from typing to eating or drinking and back to typing again. A relevant possibility for action is embedded in a field of other soliciting possibilities for action (Rietveld, 2008a/b) . Michael Wheeler and Hubert Dreyfus have an interesting debate on the important issue of cognition in context. They both take a naturalistic and broadly Heideggerian approach to the problem of adequate sensitivity to contextdependent relevance (the frame-problem).
1 Their debate focuses on such sensitivity in episodes of online intelligence (Wheeler, 2005, p. 252, p. 280) , typing for instance. They agree that a central phenomenon to be understood is how one switches from one context to another by being responsive to what is relevant in a given situation. In a recent paper Wheeler (2008, p. 346 ) has replied to the concerns that Dreyfus (2008) has raised about Wheeler's (2005) representationalism on these matters.
Wheeler, who had earlier (2005) positioned himself as a fan of representations, now admits that the non-representational mechanism of continuous reciprocal causation (CRC) 2 is 'ontologically more basic ' (2008, p. 346) 
than even action-oriented representations (AOR). The reason he mentions is the following:
'Since CRC plays a critical role in dissolving the inter-context frame problem, but action-oriented representations play no equivalent role, there is a clear sense in which CRC is the ontologically more basic phenomenon.' (Wheeler, 2008, p. 346, my italics) .
So Wheeler and Dreyfus agree that it is a non-representational process, namely continuous reciprocal causation, that is the mechanistic basis of the phenomenon of context switching, which, in turn, is crucial for online intelligence.
Dreyfus plausibly describes this phenomenon of switching or changing contexts in terms of being solicited by an affordance or situation on the background of one's field of perception and action:
'How do we sense when a situation on the horizon has become relevant to our current task? When Merleau-Ponty describes the phenomenon, he speaks of one's attention being drawn by an affordance on the margin of one's current experience.' (Dreyfus, 2008, p. 359 ).
Dreyfus adds:
'As I cope with a specific task in a specific situation, other situations that have in the past been relevant are right now present on the horizon of my experience as potentially (not merely possibly) relevant to my current situation.' (Dreyfus, 2008, p. 359, my italics) . Wheeler (2008, p. 344) agrees both with Dreyfus' description of this phenomenon 3 and with Dreyfus' suggestion that the mechanical basis of this type of attunement to situational relevance should be understood in terms of continuous reciprocal causation (CRC), for instance Freeman's (2000a) neurodynamic model as described by Dreyfus (2008) .
observation (see section 6 below) that what he calls 'intra-context' sensitivity to relevance is a sensitivity to real relevance only when the full particular or broad situational context is taken into account, he should accept that in the 'intra-context' case, too, CRC is more basic for dissolving the frame problem than SPAC. Adequate sensitivity to context-dependent relevance cannot neglect the full situational context.
The second aim of this paper is to show that the fact that CRC is the crucial causal mechanism for explaining sensitivity to real relevance, does not imply that Heideggerian cognitive science should study the phenomenon of online cognition only by means of the methods from neurodynamics. On the contrary, there is a lot to be learned about the central phenomena (such as responsiveness to relevant affordances) by treating the insights from various disciplines (for example cognitive neuroscience, neurodynamics, emotion psychology, phenomenology) as complementary. I will illustrate this methodological point by a discussion of a neurological disorder.
The third aim is to improve our understanding of background coping, a
Heideggerian concept that plays an important role in the Wheeler-Dreyfus debate (in particular in . The two types of online cognition Wheeler and Dreyfus distinguish, ready-to-hand and unready-to-hand modes of interaction with the world, are both dependent on background coping (Dreyfus, 2008; . 6 Although I will take phenomenological philosophy as my starting point with respect to background coping, I will focus on a level of analysis in between the phenomenological and neural levels, which I will here refer to as the psychological level of analysis.
I will start with the latter (section 2). In sections 3-5 I will discuss the neurological condition of utilization behavior. I will return to the Dreyfus-Wheeler debate and Wheeler's ambivalence in section 6.
Online cognition and background coping
Much is still unknown about the way in which know-how works in the familiar situations of everyday life. We have seen above that the notion of affordances is helpful for improving this understanding (Gibson, 1979; Michaels, 2003; Chemero, 2003) .
Affordances are in this paper understood broadly, namely as an organism's possibilities for action provided by the environment. However, what I would like to focus on is the individual's responsiveness to affordances in some situation. Part of the phenomenology of such responsiveness is that perceived affordances are not mere possibilities for action but are experienced as bodily potentiating and/or having affective allure (Rietveld, 2008b) . 7 Dreyfus and Kelly (2007, p. 52) describe the phenomenology of responsiveness to affordances as 'experience in which the world solicits a certain kind of activity'. Often we simply respond skillfully to affordances in online activity. I have argued elsewhere (Rietveld, 2008a) that for understanding such episodes of unreflective action, it is crucial that our responsiveness to affordances is concernful, in the sense that it takes into account what matters to us; our current needs, interests and preferences. We normally take for granted that we are not responsive to all affordances, but primarily to relevant affordances for us. 8 I will use the term solicitations (Dreyfus & Kelly, 2007) as a synonym for the relevant affordances that we are responsive to.
We have seen in the introduction that for understanding how we switch unreflectively from doing one thing to doing another, it is important that we can be affected by affordances on the horizon (Dreyfus, 2007c; Dreyfus, 2008; Rietveld, 2008a; Rietveld, 2004) . Moreover, phenomenological analysis suggests that it makes sense to say that we are situated in and bodily responsive to a field of relevant affordances 7 (Rietveld, 2008b) . This field is made up of a figure-affordance we are currently directed at and responding to, and a multiplicity of more marginally 9 present ground-affordances that solicit us as well.
Although Walter Freeman (2000a/b) emphasizes the importance of emotion for intentional action, Wheeler (2005; and Dreyfus (2008) have largely ignored this in their discussion. Given its link with the debated issue of background coping (Dreyfus, 2008; Wheeler, 2008, pp. 343-46) , it is worth briefly making explicit how emotion could fit in. Let me explain.
For Dreyfus and Kelly (2007) Frijda, 2007 ) is intrinsic to the experience of a relevant affordance. The phenomenology of responsiveness to affordances in absorbed coping suggests that the individual feels immediately attracted or drawn to act in a certain way (Dreyfus & Kelly, 2007, p. 52) . According to Dreyfus (2008; cf. Merleau-Ponty, 2002 /1945 , his or her activity is immediately summoned by the situation.
One does not just see what the situation allows one to do without actually arousing one's action readiness but, rather, one gets bodily ready to act. I have suggested (Rietveld, 2008b) that at the psychological level of analysis we can understand this getting bodily set to respond to the situation as a relevance-related change in the readiness of coping skills. 10 As such the phenomenon of being drawn by a solicitation is an emotional perturbation in Frijda's (1986) sense. According to Frijda (2010) occurrent motive states are crucial for understanding what causes unreflective actions. Occurrent motive states are states of action readiness or action tendencies that are generated as a reaction to objects or events that are relevant to the individual's concerns (Frijda, 2010) .
These relevance-related embodied 'states of action readiness […] flexibly motivate flexible actions' (Frijda, 2007, p. 115) . He makes the following important observation:
'Emotions should not be primarily understood as reactions. They are best viewed as modulations of a prevailing background of continuous engagement with the environment.' (Frijda, 2007, p. 38 ).
Frijda's eye for the background of continuous bodily engagement with the world dovetails nicely with my current effort to call attention to the importance of not only relevant figure-affordances but also ground-affordances, that is to relevant affordances on the horizon.
In a discussion of background coping Wrathall (2000, p. 113) (Wrathall, 2000, p. 113) .
11 Dreyfus' (2000) response to Wrathall's (2000) ideas on background coping suggests that Dreyfus will be able to accept a crucial role for these readinesses of coping skills: (Dreyfus, 2000, p. 339 ).
Dreyfus clearly accepts a crucial role for readiness of coping skills in background coping.
This phenomenon of readiness has a position in between capacity and overt action ('activity').
12
So one way to understand what Dreyfus (2008) calls 'background coping' is by keeping in mind that (at the psychological level of analysis at least) there is something in between overt action and a capacity: readinesses of coping skills (cf. Frijda, 2007) .
Thanks to the 'the intentional arc ' (Merleau-Ponty, 2002 /1945 , Dreyfus, 2008 these readinesses are motivated from without in the sense that perceived relevant affordances are able to generate bodily action readinesses (Rietveld, 2008b) . It is our bodily responsiveness to the 'summons' of ground affordances that makes understandable how our gaze can be attracted by a possibility for action that is unrelated to our current task yet significant (and sometimes even more significant than it). Generation of action readinesses in response to affordances present can occur in parallel to the individual's already being engaged in some overt activity. For instance, while typing this sentence the cup of coffee and cookies on the right side of my keyboard may simultaneously generate states of bodily action readiness.
Thanks to earlier learning and experience, which have shaped our coping skills and sensitivity to relevant affordances, we can here and now be moved towards improvement of our situation by simply being responsive to our particular field of relevant affordances (Rietveld, 2008c) . This is a situated kind normativity, namely the normative aspect of embodied cognition in skillful unreflective action. As far as onlineintelligence is concerned, it is this phenomenon of adequately being moved to improve things, and not context switching by itself (so without taking the normative aspect of online intelligence into consideration), that is in urgent need of interdisciplinary explanation, including causal explanation.
Utilization behavior
In the neurological condition utilization behavior (UB) (Lhermitte, 1983) such immediate responsiveness to affordances has lost its sensitivity to the full particular situation. The French neurologist Lhermitte coined the term utilization behavior in the early 1980s. It describes the phenomenon that patients with a lesion of the frontal lobe (and/or of interconnected subcortical structures) demonstrate an exaggerated dependency on the environment in guiding their behavior. Patients with utilization behavior grasp and use familiar objects when they see them, neglecting their current situational irrelevance (Archibald et al., 2001; Boccardi et al., 2002; Eslinger, 2002) . Such a UB-patient may, for example, put on a pair of glasses even though nothing is wrong with his eyes. Or upon seeing a bed he may start to undress, although this bed is in someone else's house. A light switch in his visual field may make him turn the light on and of continuously.
By way of contrast, UB sheds some light on our normal relationship with the world and use-objects in particular. It confirms Merleau-Ponty's (2002 /1945 observation that the objects in our environment do not leave us cold, but affect us in striking ways. In utilization behavior such immediate responsiveness to affordances no longer takes the individual's concerns into account. Interestingly, these patients respond to irrelevant affordances (Rietveld, 2008b) , which results in inappropriate actions. UB-patients show behavior that is technically correct, but inadequate given their personal needs, as well as inappropriate given the social norms of their socio-cultural environment (Archibald et al., 2001; Eslinger, 2002 ). An important characteristic of UB-patients is that they are not emotionally distressed about their responses to irrelevant affordances; they do not seem to care about the inappropriateness of their behavior (Rietveld, 2008b, chapter 6) .
These patients have an acquired brain lesion. The plausible and broadly accepted hypothesis for UB is that at the neural level the (lateral premotor) 13 system that generates stimulus-driven or externally-driven motor control has been disinhibited as a result of a lesion of the (medial premotor) system that generates internally-driven motor control (Goldberg, 1985 , Archibald et al., 2001 , Boccardi et al., 2002 , Eslinger, 2002 . Due to this lesion of the medial network, the patients' capacity for endogeneously-driven behavior is reduced (Eslinger, 2002) . Some other terms for endogeneously-driven behavior are: self-generated (Levy & Dubois, 2006) , motivated (Tekin & Cummings, 2002) , internally-driven (Eslinger, 2002) , or voluntary (Levy & Dubois, 2006) behavior.
According to Paul Eslinger, in normal behavioral regulation the somewhat vague notions of internally-driven motor control or endogeneously-driven behavior refer to a poorly understood complex of 'mechanisms that crisscross perception, goal-directed behavior, action knowledge, social cognition, and emotion' (Eslinger, personal communication d.d. January 2, 2006; cf. Paus, 2001 ).
It is informative that a severe loss of both endogeneously and externally guided action can be encountered in another neurological condition, akinetic mutism (Cairns et al., 1941; Devinsky et al., 1995; Rietveld, 2008b) . These patients neither speak nor act; they lack initiative. Patients with utilization behavior and akinetic mutism have two important characteristics in common: a reduced responsiveness to really relevant affordances (because they respond respectively to irrelevant affordances or not at all) and a lack of emotional distress about this deficit.
An integration and accumulation of insights from philosophy, phenomenology, psychology and cognitive neuroscience could generate a better understanding of how it is possible that humans or animals are responsive to relevant affordances and generate adequate behavior accordingly. I will illustrate this by a more detailed discussion of utilization behavior.
Characteristics of utilization behavior
What is the full range of characteristics of utilization behavior that we are trying to understand by means of the medial-system hypothesis (which states that at the neural level a lesion of the medial system for internally-driven motor control disinhibits the stimulus-driven lateral system)? The core characteristics of utilization behavior as they arise from the literature seem to be the following. The patients needlessly, 'without any internal motivation' (Lhermitte, 1983, p. 253) , and often inappropriately grasp and use objects when they see them, even when explicitly told not to do so (Lhermitte, 1983; Shallice et al., 1989) . Moreover, they are not concerned or distressed about the fact that they are acting inappropriately Lhermitte, 1983 Eslinger, 2002; Boccardi et al., 2002) . This characteristic of lack of distress is unfortunately often not tested nor reported in a standardized way in the literature.
UB-patients are sensitive to only a part of the context. As mentioned above a UBpatient may, for example, start to undress upon seeing a bed, even if this bed is in someone else's house . Or he grasps and eats the apple on the desk in the test room, even though it is the examiner's apple (Boccardi et al., 2002) . Moreover, for the patient it would probably not make a difference if he or she had just eaten one or two during lunch. 14 Familiar objects are used more often than unfamiliar objects . As mentioned above, these complex behavioral episodes have the important characteristic that they are instrumentally adequate, but at the same time inappropriate
given the concrete personal and social context (Archibald et al., 2001; Eslinger, 2002) .
The patients do not restrain or stop purposeless or inappropriate actions (Lhermitte et al., 1986, p. 332) . On the one hand, UB-patients seem to have retained a form of selfcorrection as far as the generation of an instrumentally adequate action is concerned (the action performed is technically correct -the apple is grasped in the way we would grasp it -and therefore task-directed in that limited sense). On the other hand, strangely enough, UB-patients show lost self-correction or self-criticism regarding the broader purposelessness or inappropriateness of their behavior ).
Let us now consider the neural mechanisms underlying UB in greater detail.
Lesions and neural mechanisms of UB
The most common lesions of UB patients are bilateral 15 lesions of the medial frontal cortex (anterior cingulate cortex (ACC), pre-supplementary motor area (pre-SMA) and supplementary motor area (SMA)) and/or interconnected subcortical structures: the striatum and the anterior and medial nuclei of the thalamus (Archibald et al., 2001, pp. 126-127) . The striatum consists of the caudate nucleus and the putamen. The striatum is part of the basal ganglia. In what follows I will pay more attention to the role of the caudate nucleus than to that of the putamen because damage to the caudate nucleus is encountered more frequently in patients with utilization behavior (Archibald et al, 2001 ).
Note that I will sometimes write (pre-)SMA because, unfortunately, in the years in which most of the research on UB was conducted it was not yet common to distinguish between SMA and pre-SMA ('SMA' was used for both).
As mentioned above, in order to explain the neurological mechanisms of UB, it is useful to make a distinction between the functionality of the lateral premotor system (parietal cortex, lateral premotor cortex, cerebellum, thalamus) and that of the medial premotor system (ACC, (pre-)SMA, basal ganglia, thalamus) (Goldberg, 1985) . 16 Most of the recent accounts of the neural mechanisms of UB use Goldberg's framework (Archibald et al., 2001; Eslinger, 2002) . The hypothesis in this body of literature with respect to the mechanisms underlying UB can be summarized as follows: UB is the result of a loss of inhibition at the neural level, because a lesion of the medial system disinhibits the lateral system. More specifically, the authors observe an imbalance between the medial premotor system and the lateral premotor system. A loss of internally driven motor control (Archibald et al. 2001, p. 129; Eslinger, 2002, p. 275 ) and of modulation of the lateral premotor system is presumably the result of this lesion of the medial premotor system.
To sum up, selective (and generally bilateral) lesions at various cortical and subcortical locations in the medial premotor system, but not the lateral premotor system, probably give rise to UB. Archibald et al. (2001, p. 129 ; inspired by Goldberg, 1985) hypothesize that the medial premotor system, which is characterized by internally-driven behavior as well as by the inhibition and modulation of stimulus-driven behavior, functions upstream from and exerts control over the lateral premotor system.
Cortico-striatal connectivity and the neural context of striatal activity
When motor skills become automated, the relative contribution of subcortical structures, such as the basal ganglia and cerebellum, versus cortical structures increases (Edelman & Tononi, 2000) . (Notwithstanding this change in the relative contribution of brain areas, the neural basis of a skillful act involves the contribution of a widely distributed network of brain activity.) Here I would like to discuss the cortico-striatal connectivity because the abundant connections between the prefrontal cortex and the striatum may contribute to the rich contextual background (at the neural level) that is required for adequate action (Goldberg, 1985) . I will discuss the implications for our understanding of UB and link it to Freeman's work on neurodynamics.
Introduction
Anatomically the cortico-striatal tracts are organized along a rostro-caudal axis (Lehericy et al., 2004b; Alexander et al., 1986) . These parallel circuits support distinct behavioral functionalities. For example, distinct striatal regions support visually guided limb movement selection, preparation and execution (Gerardin et al., 2004) . Situations with a more cognitive aspect such as value or reward involve the more rostral cortico-striatal circuits (Gerardin et al., 2004) . A study on learning suggests that the pre-SMA and the caudate nucleus may not just be well connected but form a unified functional loop (Boettiger & D'Esposito, 2005 , p. 2729 .
Importantly, the associative striatum (anterior dorsal striatum) is, just like the pre-SMA/ACC, very well connected with the prefrontal cortex (Lehericy et al., 2004a) . A diffusion tensor tract tracing study in humans by Lehericy et al. (2004a) shows that fibers associated with the head of the caudate nucleus are directed towards the medial frontal cortex (rostral to the pre-SMA), to the dorsal prefrontal cortex (Broadman area, henceforth BA 9 and 46), the ventral prefrontal cortex (BA 45 and 47), the frontal pole (BA 10) and the mesencephalon.
The anterior putamen has connections with the pre-SMA, lateral premotor cortex (BA 6 and 8), ventrolateral prefrontal cortex (BA 45 and 47), dorsolateral prefrontal cortex (BA 9 and 46) and the mesencephalon (Lehericy et al., 2004a) . Overall the head of the caudate appears to be connected to a host of prefrontal areas somewhat rostral to those connected with the anterior putamen (Lehericy et al. 2004a, pp. 524-525 ; for more on the rostro-caudal organization of the cortico-striatal tracts see Lehericy et al., 2004b) . Given these data on its massive prefrontal connections, it seems likely that the rostral caudate nucleus receives convergent input from various prefrontal areas. At the neural level, such a rich contextual background is probably crucial for the caudate's proper contribution to the performance of appropriate or valuable actions.
The link with UB
This pattern of connectivity suggests a potential answer to the question of why damage to the caudate nucleus is relatively often encountered in patients with utilization behavior.
As a result of its anatomical interconnectedness with the pre-SMA/dACC (probably forming an integrated cortico-striatal functional unity, the unified functional loop mentioned above), rostral caudate dysfunction might perhaps lead to utilization behavior because it disturbs the functionality of this ACC-circuit. 17 Moreover, integrated functioning of this circuit would imply that normally the generation of actions worth doing (Rushworth et al., 2004) is not a task of just the medial prefrontal cortex or just the caudate nucleus (or just the dorsal striatum), but is a function which crucially engages both the pre-SMA/ACC and the dorsal striatum as well as the other subcortical areas of the circuit concerned. This would mean that damage to the associative striatum can impair this function.
Since in the end I am interested in understanding our normal behavioral regulation and its reliable attunement to the particular and complex situation, it is important to know that many prefrontal areas project on the caudate. By means of these projections we understand somewhat better how it is possible that the caudate's cortico-striatal loops are normally able to contribute to the endogeneous generation of actions worth doing; to adequate performances.
Zooming out: The link with Freeman's work
With respect to the bigger picture of the self-organized emergence of endogeneous intentions to act, it is interesting to note that, according to Teking and Cummings (2006, p. 649) , the ACC-circuit receives open afferents from the hippocampus and the entorhinal cortex. According to Freeman (2000a, pp. 100-05) , the entorhinal cortex plays (in close cooperation with the hippocampus) a crucial role in the integration of sensory information from various areas (multisensory convergence, figure-ground separation/gestalt generation) and in the construction and maintenance of a landscape of attractors. 18 Importantly, according to Freeman, an odorant-related macroscopic neural activity pattern is best understood not as a representation of an odor but as a pattern corresponding to a perceived affordance, such as 'smell-of-food-to-be-eaten' or 'smellof-predator-to-run-away-from' (Freeman, 2000a, p. 89 (Dreyfus, 2007d, pp. 3-4) .
In other words, according to Freeman and Dreyfus, the brain's macroscopic activity pattern relates dynamically to the significances (plural) in the given particular situation; or in my own words, to the field of relevant affordances. Assuming Freeman's (2000a) analysis is right, this kind of holism or integrated functioning at the neural level is the core of the (body-and world-coupled) brain's contribution to context-sensitivity.
Moreover, according to Freeman (2000b) , 'emotion is essential to all intentional behaviors'. He suggests that the best starting point for the purpose of the analysis of intentional behavior is the self-organization of neural activity in the limbic system of the whole acting organism (Freeman, 2000a, p. 95, p. 105) . These limbic system neurodynamics, in which the entorhinal cortex plays a crucial role, 'invite' the cooperation of prefrontal areas (Freeman, 2000a, p. 105) . Limbic connections with the brainstem are crucial for release of the many types of neuromodulators, which at once affect large areas of the brain and contribute to the rapid arising of emotion and intentional action (Freeman, 2000a, p. 107) . 19 The neuromodulatory chemicals also have an impact on the sensory system's sensitivity to some stimuli rather than others (see section 5 on preafference below).
Conclusions utilization behavior
To conclude, frontal-subcortical circuits are a crucial part of the medial premotor system and contribute to the self-organization of action that is attuned to the particular and complex situational context. In utilization behavior parts of this same medial system for endogeneous action have been damaged. In contrast to akinetic mutism patients, however, UB-patients still show responsiveness to the environment, namely to irrelevant affordances.
What do we learn about normal behavior from utilization behavior? We have to be careful here, because the relationship between the pathological and normal is not straightforward. A justified conclusion seems to be that this disorder suggests that perceived familiar objects influence us at the neural level (and potentially at the behavioral level). Here we encounter a likely link with Merleau-Ponty's (2002 /1945 descriptions of objects affecting us (Rietveld, 2008a) . Normally in familiar domains we are able to respond appropriately to perceived opportunities for action in the environment. By showing how much can go wrong in the adjustment to the situational context (and to its various dimensions), UB makes clear that our normal everyday comportment is very well attuned to our personal interests and social context.
Freeman on preafference in normal behavior: self-organized sensitivity to relevance

Introduction
It is important to see that, in theory at least, a UB-patient's unlesioned lateral premotor system could still contribute to the generation of appropriate actions if only it were responsive to relevant rather than irrelevant affordances. In that case, the action would be fully stimulus-driven (and not endogeneously-driven), yet adequate. In this section I will use Walter Freeman's work on preafference to explain why it is likely that a lesion of the medial premotor system disturbs the sensory-system's sensitivity to relevance. This clarifies one of the ways in which the medial system functions 'upstream from' the lateral system (as was suggested, but not explained, by Archibald et al., 2001, p. 129) . In short, preafference helps to understand why normally the stimulus-driven system is sensitive to one stimulus rather than another. I will also discuss the implications for Wheeler's account.
Preafference
In Dreyfus' sub-personal account, thanks to prior experience, reliable sensitivities have become rooted in developed neural connections. 20 But the emerging self-organized cell assemblies should be understood as dynamic elements of a brain-body-environment system: they can be primed by the environment as well as by the current concerns of the organism (Dreyfus, 2008; Freeman, 2000a) . How could priming by our current needs work? Below we will see that Freeman's notion of preafference sheds some light on this.
Dreyfus gives the following example of a context-specific attunement of sensitivities:
'So if a male animal has just eaten and is ready to mate, the gain [the selforganized sensitivity to input, ER] is turned down on the cell assemblies responsive to food smells, and turned up on female smells. Thus, from the start the cell assemblies are not just passive receivers of meaningless input from the universe but, on the basis of past experience, are tuned to respond to what is significant to the animal given its arousal state.' (Dreyfus, 2008, p. 350 ).
It is not only humans (and animals) who respond directly to the significant aspects of the situation. After learning their neural cell assemblies respond to significance as well. This neural responsiveness to significance may sound like a category mistake, but probably is not. What Dreyfus presumably wants to say is that organisms as a whole are responsive to significance, but that a cell assembly is an integrated part of this organism as a whole (and of the brain-body-environment system). This denies that responsiveness to significance can be reduced to this neural cell assembly or that reference to this cell assembly is all there is to say about responsiveness to significance. On the contrary, these cell assemblies are part of one integrated self-organizing dynamic system made up by brain, body and environment and therefore directly coupled to both the (natural and social) environment and the state of the living organism as a whole. We could see detection of relevance as the operation of embodied second nature. The individual is a relevance-sensitive body that develops over time. Thanks to upbringing and experience, our sensitivity to significance has become second nature.
Inspired by Freeman (2000a) , Dreyfus (2008, pp. 353-54 ) speculates that at the neural level a complex of attractors contributes to the situation-specific attunement. The individual's landscape of attractors, the continually shifting sensitivity to the situation's affordances, is the result of past training in, and experience with, the environment. After learning his or her neural cell assemblies determine the attractor landscape. This neural network is now tuned to resonate to current global significance. According to Walter Freeman (2000a, p. 22, cf. pp. 77-80) , the holistic character of the repertoire of attractors can be observed at the neural level when an animal learns to discriminate a new significant class of stimuli (for instance a new odor). Interestingly, this has an impact on other attractors that were not directly involved in the learning process.
Concerning the issue of priming sensory areas by the individual's needs, it is of crucial importance to see that before a stimulus arrives the organism's perceptual system is already selectively sensitive to relevant stimuli, and the individual specifically sensitive to some affordances rather than others. When the perceptual process of online tuning to relevant stimuli works smoothly, for example in skillful absorbed coping, even stimulusdriven action is to some extent an instance of endogeneously-driven behavior, because the sensory system ignores irrelevant stimuli and contributes to the perception of currently relevant stimuli. Our rapid unreflective responsiveness to affordances in absorbed coping probably has this relevance-tuned perception-action loop at its core.
Walter Freeman's (2000a) work on preafference (Kay & Freeman, 1998) sheds some more light on this self-organized or self-generated sensitivity to relevance at the neural level.
Anatomically the sensory system is bidirectionally connected to other parts of the brain. This allows activity from various parts of the brain, in particular from the limbic system and from the global self-organized neural activity patterns that underlie the generation of actions (and related efference copies) to prime the sensory cortex in a way that increases the likelihood of the detection of currently relevant smells, sights, sounds, or tastes (Freeman, 2000a, p. 33, p. 108; Kay & Freeman, 1998) . Using the language of neurodynamics, Freeman describes this sensory preparation thus:
'Preafference provides an order parameter that shapes the attractor landscapes, making it easier to capture […] desired stimuli by enlarging or deepening the basins of their attractors.' (Freeman, 2000a, p. 108) .
So global (as well as limbic, Kay & Freeman, 1998) neural cell assemblies, which underlie endogenously generated intentions to act, can, even before the arrival of the desired stimulus, have some specific impact on the tuning of sensory areas (the olfactory bulb in Kay & Freeman, 1998 ).
Switching to the conceptual framework of cognitive neuroscience, 21 Freeman (2000a) also describes this process as tuning the sensory area's receptiveness. Selfgenerated or endogeneous activity spills-over to the anatomically connected sensory system and primes it (for example the olfactory bulb). It is important that such tuning of populations of cortical neurons is not the non-specific increase in sensitivity generated by a higher level of arousal (Freeman, 2000a, p. 93) , but a tuning for specific classes of input (for instance odor-specific tuning, or tuning for a specific type of predator) (Freeman, 2000a, p. 74, pp. 92-93, p. 133) . Without non-specific arousal the sensory area in general is insensitive, but without preafference by endogeneously generated activity, its directed sensitivity to particular types of relevance is reduced and the likelihood of perceiving (and responding to) irrelevant stimuli increases.
To sum up, preafference contributes to the organism's directed sensitivity to
relevance. An odorant-related self-organized neural activity pattern (cell assembly) is best understood not as a representation of an odor but as a pattern coupled to an affordance (Freeman, 2000a, p. 89) . We can say that preafference tunes the perceptual system for the detection of relevant affordances. In other words, at the neural level, the individual's endogeneously generated activity primes the sensory system for the detection of affordances worth acting on.
Implications of preafference for understanding utilization behavior
The notion of preafference sheds important light on utilization behavior because it suggests that the irrelevance of the patients' stimulus-driven actions may in part be a consequence of missing preafferent input due to an absence of limbic and cortical activity related to endogenously-driven action. This is in line with the suggestion by Rudd et al. (1998, p. 296 ) that the internally driven control of attention to stimuli could be disturbed in UB. 22 Normally, the reciprocal connections between the sensory areas, the limbic system and the prefrontal cortex make it possible that the emergence of an endogeneously generated (motor) intention dynamically tunes, through preafference, the sensitivity of the various sensory areas in a coordinated way. The affective flatness and loss of voluntary or self-generated action manifested by UB-patients suggest that the neural process that contributes to preafference is likely to be disturbed. In other words, a lesion of the medial premotor system not only disinhibits the lateral premotor system, but also undermines the neural tuning for and detection of relevance.
It is important to note that it is certainly not the case that preafference does all the explanatory work in my account of UB. It is the bilateral lesion of the medial premotor system that does, but such a lesion can have multiple effects and one of these is a disturbance of preafference. Others -at the neural level-are a loss of the normal modulation by the medial premotor system of stimulus driven activity generated by the lateral premotor system and dysinhibition of this latter neural system. As mentioned in the introduction to this section, I have included a discussion of preafference to shed light on what might be seen as a technical detail, namely, that in theory a UB-patient's unlesioned lateral premotor system could still contribute to the generation of appropriate actions if only it were responsive to relevant rather than irrelevant affordances. Along the way we have seen that preafference clarifies one (but not all!) of the ways in which the medial system functions 'upstream from' the lateral system, namely by tuning the sensitivity of other areas such as the sensory ones.
Implications for Wheeler's account
How could this discussion of UB and preafference be related to discussion of situated special purpose adaptive couplings (SPACs)? Although Wheeler holds that according to him humans are 'collections of special purpose subsystems' (Wheeler, 2005, p. 278) and, moreover, that the relevant mechanisms can be understood as learned in socio-cultural contexts (now embodied as 'installed routines', Wheeler, 2008, p. 347) , he is, unfortunately, not explicit about the specific neural mechanisms that could underlie human 'intra-context' sensitivity to relevance. Given that we know from cognitive neuroscience (for example Rizzolatti & Sinigaglia, 2008; cf. Rizzolatti & Luppino, 2001 ) that perceived objects do indeed trigger neural activity (in the lateral premotor system) and action readiness in ways that are sensitive to the particular object affordances (which in turn depend on the individual's skills or routines and the object ina limited-context), presumably that lateral premotor system would be a plausible candidate for the bottom-up (or stimulus-driven) mechanism Wheeler has in mind when he describes SPACs.
However, preafference shows that the triggering of SPACs (which, at the neural level of description, is a stimulus-driven mechanism, that is presumably a lateral premotor system-related mechanism) presupposes the proper functioning of the medial frontal system that determines the sensitivity of the sensory system; tunes it to respond to what is currently significant to the individual (cf. Dreyfus, 2008, p. 350) . Importantly, this modulation of the system's sensitivity is something that normally happens before the stimulus is picked up. In other words, the proper functioning of the lateral premotor system, which Wheeler might be tempted to associate with special-purpose adaptive couplings, is not independent of the medial premotor system, but rather dependent on it.
Akinetic mutism shows even more clearly that a collection of SPACs cannot function adequately without proper functioning of the medial premotor system. In this neurological condition (Devinsky et al., 1995) , large bilateral lesions of the medial frontal cortex (which leave the lateral premotor cortext unlesioned) completely undermine the individual's responsiveness to relevance (these patients show a total absence of initiative and neither speak nor act). So even though the lateral premotor cortex, which presumably would be the neural basis of Wheeler's SPACs, is unaffected in akinetic mutism, responsiveness to relevant affordances is severely disturbed in the case of these patients.
Responsiveness to relevance requires more than just a collection of SPACs rooted in the lateral premotor cortex.
6. The irrelevance of 'intra-context sensitivity to relevance'
Introduction
The frame problem has a basic (and unmysterious, see Rietveld 2008c) normative aspect.
Recall that it is about adequate sensitivity to context-dependent relevance. Given this normative aspect, the frame problem is not to be located primarily at a purely causal level of description (for instance the neural level), but at the level of the individual as a whole in his or her natural and social environment. In his most recent response to Hubert Dreyfus (2008 ), Michael Wheeler (2008 has suggested that the frame problem is 'a two-headed beast'. He distinguishes between the 'intra-context' frame problem and the 'inter-context' frame problem. I will argue that this distinction does not make much sense for understanding normal behavior, because in cases of human (and animal) online intelligence, sensitivity to real relevance is not a feature of responsiveness to some limited part of the context (as 'intra-contextual' sensitivity to relevance would imply) but of responsiveness to the individual's full particular and complex situation. Since we tend to take this for granted, the contrast provided by the pathological case of utilization behavior helps to illustrate this point about normal behavior. Patients with UB manifest what Wheeler would call 'intra-context' sensitivity to relevance (they act in technically adequate ways). Yet, given their full particular situation (or context) their actions are inappropriate and we can characterize their behavior as form of responsiveness to irrelevant affordances. Let me elaborate on this.
Wheeler's notion of intra-context sensitivity to relevance
What does Wheeler (2008, p. 346 ) mean by 'intra-context sensitivity to relevance'?
Wheeler characterizes this feature of online intelligence as 'the production of behavioral responses that are appropriately keyed to the context of activity in which the agent finds itself' (Wheeler, 2005, p. 231, my italics) . His prototypical and illuminating example of this is the female cricket's selective responsiveness to the male cricket's auditory signal.
The core of his causal explanation of this selective responsiveness is traced back to what
Wheeler calls a 'special-purpose adaptive coupling' (Wheeler, 2008, p. (Wheeler, 2008, pp. 334-35) .
So according to Wheeler the contextually triggered activity of such a 'special-purpose adaptive coupling' (SPAC) is what underlies our appropriate responsiveness to a given context. Not only in the case of humans (see section 5), but also in the case of crickets it makes sense to investigate the way neurons contribute to a SPAC. 
A problem for Wheeler: real relevance
However, the problem is that for 'intra-contextual' activity to be responsive to what is really relevant in the situation and to be a manifestation of online intelligence, it cannot ignore the broader context. For a female cricket, mating is not the thing to do when she is about to starve of hunger or when a predator is arriving on the scene. The intelligent thing to do would be to give priority to a possibility for action outside the narrow intra-context of the mating situation, that is to the broader context. To respond intelligently to the full particular situation she would need 'inter-context' sensitivity to relevance, to use
Wheeler's term. Therefore, I would like to suggest that real relevance is something that is relative to the whole individual's full particular and complex situation, and not relative to a mere 'intra-context'.
As we have seen, a patient with utilization behavior Varela, 1999 Varela, /1992 . It is a crucial aspect of bodily (or motor) intentionality in on-line cognition that it is open to soliciting possibilities for action on the horizon; it is situated in a field of relevant affordances (Merleau-Ponty, 2002 /1945 Dreyfus, 2007c; Rietveld, 2004 Rietveld, , 2008a . From this point of view, too, it becomes completely unclear what is still 'intra' about the context of the SPAC. In coping with the unmade bed in a way that does justice to its real situational relevance, the individual ends up coping with exactly the same full and particular (or 'inter') context that Wheeler had wanted to reserve for context switching.
In sum, the real relevance of what at first sight may seem to be an 'intra-context' affordance depends ultimately on exactly the same context as the decision of what to do next (continue with the current activity or switch to another task), namely the individual's full and particular situation. If the frame problem is about adequate sensitivity to contextdependent relevance, then we should take as our starting point for understanding it the level of the whole active individual in what Aristotle (NE 1142a25) calls the 'ultimate particular thing', namely the concrete situation (McDowell, 2007a, p. 340 
Conclusion
My main conclusion is that the frame problem is indeed a 'fearsome beast' (Wheerler, 2005 , p. 249), but not a two-headed one. Sensitivity to the full particular and complex situation is more important for explaining normal online cognition than any 'intracontext' sensitivity. What Wheeler calls 'intra-context' sensitivity to relevance is an adequate sensitivity to real relevance only when the individual's full particular situation is taken into account. For normal, real-life situations of humans and animals this undermines the relevance of distinction between the intra-context and inter-context frame problem.
Since Wheeler has already agreed with Dreyfus that continuous reciprocal causation (CRC, which can for instance be modeled for instance by a Freeman-style neurodynamic approach) underlies contextual sensitivity ('inter-context' switching) on broader scales, I think that, given my conclusion, he should accept that in the end CRC turns out to be the mechanical basis of all online sensitivity to real context-dependent relevance, not just of inter-context sensitivity.
In a Freeman-style account, the brain's macroscopic activity pattern is not related to just one affordance, but coupled dynamically to a field of relevant affordances in the concrete situation (section 4.3). The positive alternative, which Wheeler rightly urges that Heideggerian cognitive science should develop, could find a proper starting point here.
Action-oriented representations and special purpose adaptive couplings are far less important for explaining online intelligence than Wheeler (2005) implied.
The priority of adequate sensitivity to the full situation's real relevance (and CRC as its most basic causal mechanism) makes also clear that Wheeler's (2008, p. 346) claim that continuous reciprocal causation and situated special purpose adaptive couplings are equiprimordial is incorrect. Non-representational continuous reciprocal causation is not only more basic for dissolving the frame problem than action oriented representations, it is more basic than situated special purpose adaptive couplings as well.
One aim of this paper was to establish a methodological point (see Klaassen et al., 2010) . The fact that continuous reciprocal causation is the crucial causal mechanism for explaining sensitivity to real relevance, does not imply that we should study the phenomenon of online cognition only by means of the methods from neurodynamics. On 35 the contrary, we have seen that there is a lot to be learned about central phenomena (such as responsiveness to a single affordance and, more fundamentally, to a field of relevant affordances) by treating the insights from various disciplines (philosophy, phenomenology, neurology, neuropsychology, cognitive neuroscience, etc.) as complementary.
